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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on June 
18, 2008 has been entered. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1,16, and 21 have been considered 
but are moot in view of the new ground(s) of rejection. 

Thielecke et al. (US 2003/0003863), which also teaches a MIMO system that 
employs diversity, teaches wherein the apparatus defines a code comprising a plurality 
of layers defined over the first antenna transducer and the second antenna transducer 
(Section 0055, STBC enables a plurality of layers to be defined over a plurality of 
antennas). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made use the above feature of Thielecke in the system of Kadous as an 
alternative means for achieving the predictable result of diversity. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 - 1 0, 1 6 - 1 7, and 21 - 23, 30, 35, 40 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Kadous (US 6,636,568) in view of Thielecke et al. 
(US 2003/0003863) 

Regarding Claims 1 , 16, 21 , Kadous teaches an apparatus/method comprising: a 
first mapper adapted to receive first representations of a first portion of the 
communication data (Figure 5, Col. 16 lines 1 - 52), said first mapper for mapping the 
first representations of the first portion of the communication data into first mapped 
values according to a first mapping scheme (Figure 5, Col. 16 lines 1 - 52, See Also 
Response To Arguments set forth in the Office Action dated February 22, 2008); a 
second mapper adapted to receive second representations of a second portion of the 
communication data (Figure 5, Col. 16 lines 1 - 52), said second mapper for mapping 
the second representations of the communication data into second mapped values 
according to a second mapping scheme (Figure 5, Col. 16 lines 1 - 52, See Also 
Response To Arguments dated February 22, 2008), the second mapping scheme 
exhibiting a mapping property that differs with the first mapping scheme (Figure 5, Col. 
16 lines 1 - 52), wherein the first mapper transmits the first mapped values to a first 



Application/Control Number: 10/720,658 Page 4 

Art Unit: 2618 

antenna transducer among a plurality of antenna transducers and wherein the second 
mapper transmits the second mapped values to a second antenna transducer among 
the plurality of antenna transducers (Figure 5, Cols. 15 lines 57 - 67, 16 lines 1 - 67, 17 
lines 1-15, See Also Response To Arguments dated February 22, 2008), the first and 
second antenna transducers receive and transduce only the first mapped values and 
the second mapped values, respectively, into electromagnetic form for communication 
upon the communication channel (Figure 5, Cols. 1 5 lines 57 - 67, 16 lines 1 - 67, 1 7 
lines 1 - 15). 

Kadous does not teach wherein the wherein the apparatus defines/means for 
defining a code comprising a plurality of layers defined over the first antenna transducer 
and the second antenna transducer. 

Thielecke, which also teaches a MIMO system that employs diversity, teaches 
wherein the apparatus defines a code comprising a plurality of layers defined over the 
first antenna transducer and the second antenna transducer (Section 0055, STBC 
enables a plurality of layers to be defined over a plurality of antennas). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made use the above feature of Thielecke in the system of Kadous as an 
alternative means for achieving the predictable result of diversity. 

Regarding Claims 2, 22, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claims 1,21. Kadous further teaches a first encoder adapted to 
receive the first portion of the communication data, said first encoder for encoding the 
first portion of the communication data according to a first encoding techniques (Figure 
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5, Col. 16 lines 21 - 23) and wherein the first representations of the first portion of the 
communication data to which said first mapper is adapted to receive comprise first- 
encoded values formed by said first encoder (Figure 5, Col. 16 lines 21 - 52). 

Regarding Claims 3, 23, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claims 1 , 21 . Kadous further teaches a second encoder adapted 
to receive the second portion of the communication data, said second encoder for 
encoding the second portion of the communication data according to a second 
encoding technique (Figure 5, Col. 16 lines 21 - 23) and wherein the second 
representations of the second portion of the communication data to which said second 
mapper is adapted to receive comprise second-encoded values formed by said second 
encoder (Figure 5, Col. 16 lines 21 - 52). 

Regarding Claim 4, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claim 1 . Kadous further teaches wherein the first mapped values 
into which said first mapper maps the first representations of the first portion of the 
communication data comprises a first set of mapped values, wherein the second 
mapped values into which said second mapper maps the second representations of 
the second portion of the communication data comprise a second set of mapped 
values, elements of the first set of mapped values differing in value with elements of 
the second set of mapped values (Col. 16 lines 36 - 52, the modulation schemes are 
different thus the constellations that correspond to said schemes are different which 
means that the symbol values that make up said constellations are different). 



Application/Control Number: 10/720,658 Page 6 

Art Unit: 2618 

Regarding Claim 5, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claim 4. Kadous further teaches wherein the first set of mapped 
values and the second set of mapped values formed by said first mapper and said 
second mapper, respectively, are formed of mutually-exclusive elements (Col. 16 lines 
36 - 52, the modulation schemes are different thus the constellations that correspond 
to said schemes are different which means that the symbol values that make up said 
constellations are different, since the symbol values are different there is mutual 
exclusivity, See Also Response To Arguments dated February 22, 2008). 

Regarding Claim 6, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claim 4. Kadous further teaches wherein the mapping property 
exhibited by the second mapping scheme that differs with that of the first mapping 
scheme comprises vector magnitudes that differ (Col. 16 lines 36 - 52, the modulators 
can use a plurality of modulation/mapping schemes thus a first modulator can use a 
modulation/mapping scheme that differs from the modulation/mapping scheme of a 
second modulator said modulation schemes will have differing constellations and thus 
differing vector magnitudes). 

Regarding Claim 7, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claim 1 . Kadous further teaches wherein the first mapped values 
into which said first mapper maps the first representations of the first portion of the 
communication data comprise a first set of mapped values that exhibits first geometric 
differences there between, wherein the second mapped values into which said second 
representations of the second portion of the communication data comprise a second 
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set of map values that exhibit second geometric differences there between (Col. 16 
lines 36 - 52, the modulators can use a plurality of modulation/mapping schemes thus 
a first modulator can use a modulation/mapping scheme that differs from the 
modulation/mapping scheme of a second modulator, said modulation schemes will 
have differing constellations and thus differing vector magnitudes, since the 
constellations differ the geometric differences between the values or states of the first 
constellation will differ from the geometric differences between the values or states of 
the second constellation). 

Regarding Claim 8, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claim 7. Kadous further teaches wherein the first geometric 
differences between the mapped values of the first set and the second geometric 
differences between the mapped values of the second set are mutually exclusive (Col. 
16 lines 36 - 52, since the constellations differ the geometric differences between the 
values or states of the first constellation will differ from the geometric differences 
between the values or states of the second constellation, since said geometric 
differences are associated with mapped values that are mutually exclusive the 
geometric differences will be mutually exclusive). 

Regarding Claim 9, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claim 7. Kadous further teaches wherein the mapping property 
exhibited by the second mapping scheme that differs with that of the first mapping 
scheme comprises second geometric differences that differ in lengths with lengths of 
the first geometric differences (Col. 16 lines 36 - 52, since the constellations differ the 
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geometric differences between the values or states of the first constellation will differ 
from the geometric differences between the values or states of the second 
constellation, said geometric properties comprise lengths thus the lengths will differ). 

Regarding Claim 10, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claim 1 . Thielecke further teaches defining a layered code having 
combined values that are applied to a respective one of the plurality of antenna 
transducers (Cols. 10 lines 64 - 67, 1 1 lines 1 - 6, the space-time code enables a 
layered code having combined values). 

Regarding Claim 17, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claim 16. Kadous further teaches transducing the selected first 
mapped values and the selected second mapped values applied during said operation 
of selectably applying into electromagnetic form and delivering, by way of the 
communication channel, the selected first and second mapped values, respectively, to 
the receiving station (Figure 6, Col. 17 lines 53 - 62). 

Regarding Claim 24, 26, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claims 1,21. Kadous further teaches wherein the first mapping 
scheme generates a first constellation set comprising a first plurality of symbol points 
(Col. 16 lines 1 - 52) and wherein the second mapping scheme generates a second 
constellation set comprising a second plurality of symbol points (Col. 16 lines 1 - 52), 
wherein a first distance between each of the first plurality of symbol points is different 
from a second distance between each of the second plurality of symbol points (Col. 16 
lines 1 - 52, the distance between each of the symbol points in a 64 QAM constellation 
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is different from the distance between each of the symbol points in a QPSK 
constellation). 

Regarding Claim 25, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claims 16. Kadous further teaches wherein prior to transmitting 
only the first mapped values, generating, according to the first mapping scheme, a first 
constellation set comprising a first plurality of symbol points (Col. 16 lines 1 - 52) and 
generating, according to the second mapping scheme, a second constellation set 
comprising a second plurality of symbol points (Col. 16 lines 1 - 52), wherein a first 
distance between each of the first plurality of symbol points is different from a second 
distance between each of the second plurality of symbol points( Col. 16 lines 1 - 52, the 
distance between each of the symbol points in a 64 QAM constellation is different from 
the distance between each of the symbol points in a QPSK constellation). 

Regarding Claims 30, 35, 40, Kadous in view of Thielecke teaches all of the 
claimed limitations recited in Claims 1, 16, 21. Thielecke further teaches wherein the 
apparatus adds each of the layers of the code to form a composite code resulting in a 
first time code (Section 0055, STBC adds or combines each of the layers to form a 
composite code). 

5. Claims 12 - 15 and 18 - 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kadous (US 6,636,568) in view of Thielecke et al. (US 
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2003/0003863), as applied to Claims 1,17 above, and further in view of Ketchum (US 
6,731,668). 

Regarding Claims 12, 18, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claims 1,17. Kadous further teaches a receiving station for 
receiving the communication data once communicated upon the communication 
channel (Figure 6, Col. 17 lines 53-62), a further improvement of apparatus for the 
receiving station for facilitating detection of the communication data, said apparatus 
comprising: a decoder, which exploits the difference in mapping properties between the 
first and second set (Figure 8A, the decoder (836a) decodes the first set), adapted to 
receive indications of the communication data communicated upon the communication 
channel and delivered to the receiving station (Figure 6, Col. 18 lines 26 - 30, lines 45 
-47). 

Kadous in view of Thielecke does not teach a maximum likelihood decoder, 
which exploits the difference in mapping properties between the first and second set, 
adapted to receive indications of the communication data communicated upon the 
communication channel and delivered to the receiving station, said maximum likelihood 
decoder for determining a maximum likelihood path that defines selection of values of 
the communication data, the maximum likelihood path selected from amongst a set of 
possible paths, each defining communication data value possibilities. 

Ketchum teaches a maximum likelihood decoder for determining a maximum 
likelihood path that defines selection of values of the communication data, the 
maximum likelihood path selected from amongst a set of possible paths, each defining 
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communication data value possibilities (Column 3 lines 19-26, Column 8 lines 45 - 
60). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the receiver of Kadous in view of Thielecke with the 
Viterbi decoder of Ketchum as an alternative means of decoding a received signal thus 
providing an information sequence with a minimal number of errors as taught by 
Ketchum. 

Regarding Claim 1 3, Kadous in view of Thielecke and in further view of Ketchum 
teaches all of the claimed limitations recited in Claim 12. Ketchum further teaches 
wherein the set of possible paths from amongst which said maximum likelihood 
decoder selects the maximum likelihood path comprises fewer than all of the possible 
paths (Column 3 lines 1 9 - 26). 

Regarding Claims 1 4, 20, Kadous in view of Thielecke and in further view of 
Ketchum teaches all of the claimed limitations recited in Claims 12, 19. Ketchum 
further teaches wherein the set of possible paths from amongst which said maximum 
likelihood decoder selects the maximum likelihood path is selected responsive to a 
mapping scheme pursuant to which a mapper maps representations (Column 3 lines 
1 9 - 26). Kadous further teaches a first and second mapping scheme (Figure 5, Col. 
16 lines 1 -52). 

Regarding Claims 15, Kadous in view of Thielecke and in further view of 
Ketchum teaches all of the claimed limitations recited in Claims 14. Ketchum further 
teaches wherein the set of possible paths from amongst which said maximum 
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likelihood decoder selects the maximum likelihood path is selected responsive to a 
mapping scheme pursuant to which a mapper maps representations (Column 3 lines 
1 9 - 26). Kadous further teaches a first and second mapping scheme (Figure 5, Col. 
16 lines 1 -52). 

Regarding Claim 1 9, Kadous in view of Thielecke and in further view of Ketchum 
teaches all of the claimed limitations recited in Claim 18. Ketchum further teaches prior 
to said operation of decoding, of selecting the set of possible paths from which the 
maximum likelihood path is formable (Column 3 lines 1 9 - 26). 

6. Claims 27 - 29 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Kadous (US 6,636,568) in view of Thielecke et al. (US 2003/0003863), as applied to 
Claims 1,16,21 above, and further in view of Kammoun et al. (2003 4 th IEEE Workshop 
on Signal Processing Advances in Wireless Communications). 

Regarding Claim 27 - 29, Kadous in view of Thielecke teaches all of the claimed 
limitations recited in Claims 1 , 16,21. Kadous in view of Thielecke does not teach 
wherein the first mapping scheme comprises a spherical modulation scheme and 
wherein the second mapping scheme comprises a lattice modulation scheme. 

Kammoun teaches a spherical modulation scheme and a lattice modulation 
scheme (Figure 3, Page 509, Sections 5.1 , 6 lines 1 - 2). 

Kadous in view of Thielecke and Kammoun teach a wireless system in which 
digital modulation is used in order to transmit information thus it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use the 
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above modulations of Kammoun as an alternative means for achieving the same 
predictable result of using digital modulation in order to transmit information. 

7. Claims 31 , 36, 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kadous (US 6,636,568) in view of Thielecke et al. (US 2003/0003863), as applied 
to Claims 1, 16, 21 above, and further in view of Whang et al. (US 7,292,644) 

Regarding Claims 31 , 36, 41 , Kadous in view Thielecke teaches all of the 
claimed limitations recited in Claims 1,16,21. Kadous in view of Thielecke does not 
teach wherein a first layer of the code comprises a concatenated space time block code 
(STBC) and a trellis code. 

Whang, which also teaches a wireless system that uses diversity, teaches 
wherein a first layer of the code comprises a concatenated space time block code 
(STBC) and a trellis code (Col. 7 Lines 62 - 67). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the system of Kadous in view of Thielecke with the 
feature of Whang for the purpose of maximizing diversity gain as taught by Whang. 

8. Claims 33, 38, 43 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kadous (US 6,636,568) in view of Thielecke et al. (US 2003/0003863), as applied 
to Claims 1, 16, 21 above, and further in view of Wu et al. (US 7,103,326) 

Regarding Claims 33, 38, 43, Kadous in view Thielecke teaches all of the 
claimed limitations recited in Claims 1, 16, 21. Kadous in view of Thielecke does not 
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teach wherein the apparatus sums a first layer and a second layer of the code 
generating full diversity at the first and second antenna transducers. 

Wu, which also teaches a wireless system that uses diversity, teaches wherein 
the apparatus sums a first layer and a second layer of the code generating full diversity 
at the first and second antenna transducers (Col. 1 lines 48 - 53). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the above feature of Wu as an alternative means for 
achieving the predictable result of diversity. 

9. Claims 34, 39, 44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kadous (US 6,636,568) in view of Thielecke et al. (US 2003/0003863) in view of 
Wu et al. (US 7,103,326), as applied to Claims 33, 38, 43 above, and further in view of 
Li et al.(US 2004/0022183) 

Regarding Claims 34, 39, 44, Kadous in view Thielecke and in further view of Wu 
teaches all of the claimed limitations recited in Claims 33, 38, 43. Kadous in view 
Thielecke and in further view of Wu does not teach wherein the first layer of the code 
comprises a low modulus property that is utilized by a receiver to generate a maximum 
likelihood path defining selection of values of the first and second set of values. 

Li, which also teaches wireless system that uses diversity, teaches wherein the 
first layer of the code comprises a low modulus property that is utilized by a receiver to 
generate a maximum likelihood path defining selection of values of the first and second 
set of values (Sections 0006 lines 1 - 4, 0025 lines 1 - 7). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the above feature in Li as an alternative means for achieving 
the predictable result of diversity. 

Allowable Subject Matter 

10. Claims 32, 37, 42 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art of record fails to teach of show the feature of wherein a second 
layer of the code comprises a concatenated space time block code (STBC) 
formed by spherical modulation. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RAYMOND S. DEAN whose telephone number is 
(571)272-7877. The examiner can normally be reached on Monday-Friday 6:00-2:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward F. Urban can be reached on 571-272-7899. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Raymond S Dean/ Raymond S. Dean 

Primary Examiner, Art Unit 261 8 September 8, 2008 



